Background Musculoskeletal complaints influence general health status, but the relative contribution of concurrent upper and lower extremity disabilities on patient perceptions of general health is unclear.
Introduction
Musculoskeletal disorders are among the most frequently occurring chronic conditions that affect the general population and have substantial impacts on physical activity, mental state, and quality of life (QOL) [8, 16] . The prevalence of musculoskeletal disorders increases with age, and they are the leading cause of disability, especially among those older than 65 years [15, 23] . Providing care to patients with musculoskeletal disorders no longer is limited to reducing signs and symptoms but also includes ability to function [9] . Furthermore, there is a current trend to enhance general well-being or QOL, which involves integrating patients' perspectives and comprehensive assessment of intervention outcomes [11, 12, 20] .
Patient-reported health-related QOL in patients with musculoskeletal disorders can be measured using conditionspecific and generic health status instruments. Conditionspecific instruments measure symptoms and disabilities relevant to specific conditions and are useful for measuring clinical changes in response to treatments. However, general health status instruments measure multiple aspects of health, including physical function, mental health, and social function. Condition-specific instruments that address musculoskeletal manifestations generally correlate with general health status measurements [21, 26] , which show musculoskeletal complaints influence general health status, that is, physical and mental health, and that a considerable proportion of variation in general health status can be attributed to regional musculoskeletal disability. However, the relative contribution of concurrent disabilities of upper and lower extremities on patient perceptions of general health has not been well described. Understanding this relationship between regional musculoskeletal disabilities and general health status may help us in decision-making for treatment priority or in interpretation of the treatment outcomes in patients with upper and lower extremity conditions. Therefore, we determined (1) whether two specific regional instruments, the DASH [14] and the WOMAC [7] , reflect patient perception of general health status measured using the Medical Outcomes Study SF-36 [29] in a general population 65 years or older without a history of surgery for musculoskeletal disease or trauma and (2) whether general health status components are explained by upper and lower extremity disabilities.
Patients and Methods
This study was conducted as a part of the Korean Longitudinal Study on Health and Aging (KLoSHA) [22] . The KLoSHA study was a population-based cohort study of 696 people on health, aging, and common geriatric diseases in elderly Koreans and was conducted from September 2005 to August 2006. The data set was used later for this particular cross-sectional study. The cohort was recruited from among residents (65 years or older) of Seongnam City, South Korea, a large satellite city of Seoul. Candidates were randomly selected using resident registration numbers obtained using a computer-generated list of random numbers. One thousand one hundred eighteen residents were invited to participate in the KLoSHA study by letter or telephone, and of these, 696 residents agreed to participate (response rate of 62.3%). The respondents had a mean age of 71.8 years, and 396 (58.3%) were women. However, we excluded 72 with a history of recent trauma, a diagnosis of a major psychiatric disorder, or a neuromuscular disorder, or who had undergone orthopaedic surgery. Finally, 624 residents were enrolled. Of these, the DASH, WOMAC, and SF-36 were administered to 320 participants, who were randomly chosen using a computer-generated list. Individuals received a packet that included an informed consent form approved by our institutional review board, SF-36 Version 2 (SF36V2) [28] , and DASH and WOMAC questionnaires. Our study was approved by the institutional review board at our hospital and informed consent was obtained from all participants.
All returned questionnaires were checked for completion by investigators, and the participants were assisted in completing missing items. Of the 320 subjects 272 (85%) submitted adequate data that allowed complete scoring of the three instruments. Participants also were surveyed for demographic data such as age, gender, and BMI. The mean subject age (and SD) was 71.5 years (range, 65-91 years), and 137 of the 272 (50.4%) subjects were women. Women were shorter than men, had a lower mean body weight, but a slightly greater mean BMI ( Table 1) .
The SF-36 is the most widely used, patient-reported generic health status measure [29] . The 36 items in the questionnaire are grouped on eight health subscales that are designed to represent the WHO definition of health, that is, physical function (PF), role limitations attributable to physical problems (RP), bodily pain (BP), general health (GH), vitality (VT), social function (SF), role limitations attributable to emotional problems (RE), and mental health (MH). These eight scales can be combined into two summary measures that provide overall estimates of physical health (physical component summary [PCS] ) and mental health (mental component summary [MCS] ). The SF36V2 uses norm-based scores, and the two summary scores use the sum of the eight subscale z-scores weighted by factor score coefficients [28] . The SF-36 is commonly used to represent broad aspects of health for questionnaire validation and reportedly is more responsive than other general health instruments regarding musculoskeletal disorders [6] . The DASH and WOMAC are the most widely used condition-and region-specific instruments to represent QOL related to upper or lower extremity manifestations and are well correlated with general health status measurements such as the SF-36 [4, 17] . The DASH is a selfadministered, upper extremity-specific questionnaire and consists of 30 questions: 21 on physical function, five on symptoms, and four on social role functions. Each question has five response choices that range from 1 (without difficulty or no symptom) to 5 (unable to engage in activity or very severe symptom). The DASH provides a best possible score of 0 and a worst possible score of 100. It is applicantfriendly, reliable, and valid for a range of upper extremity disorders [13, 27] .
The WOMAC is a self-reported, lower extremityspecific questionnaire and contains 24 questions: 17 on physical function, five on pain, and two on stiffness. Each question has five response options that range from 0 (no, without difficulty or no symptom) to 4 (unable to engage in activities or extreme symptom). Subtotal scores for pain, stiffness, and function range from 0 to 20, 0 to 8, and 0 to 68, respectively. Global WOMAC scores were defined as the unweighted sums of all 24 items and ranged from 0 to 96. A low score indicates less difficulty, whereas a high score means greater difficulty. The WOMAC is reportedly valid and reliable for defining function in various lower extremity disorders [2, 10] .
The 272 study subjects had a PCS scale value of 39, which was approximately 1 SD below the mean of healthy subjects. In contrast, the mean MCS scale score of 50 was equivalent to the reference value for healthy patients ( Table 2) . Women had higher DASH and WOMAC scores and lower PF, RP, BP, and RE subscales and PCS summary scores than men (all p \ 0.001). Subjects older than 75 years had higher DASH scores (p = 0.029) and lower PCS scores (p = 0.042) than subjects 65 to 75 years old.
Descriptive statistics were calculated to determine the demographics and clinical characteristics of the 272 study subjects. Univariate analysis was conducted to determine associations between independent variables (patient age, sex, DASH, and WOMAC scores) and dependent variables (eight SF-36 clinical subscales and the two summary scales). Associations between continuous explanatory variables and response variables were evaluated using Pearson's correlation analysis, and associations between dichotomous explanatory variables and response variables were evaluated using the Student's t-test. Multiple linear regression analyses with stepwise variable selection were used to assess the relative contributions of upper extremity (measured using DASH) and lower extremity manifestations (measured using WOMAC) on general health state (measured using SF36V2). Multiple linear regression models assess the abilities of explanatory variables to account for variations in response variables while accounting for any confounding between explanatory variables and produce a statistic called adjusted R 2 , which reflects the percentage of overall variability in the dependant variable that can be explained or accounted for by the explanatory variables included in a multiple linear 
Results
The two specific regional instruments, the DASH and WOMAC, correlated with patient perception of general health status components measured using the SF-36 to differing extents. The DASH and WOMAC scores correlated with the PCS scale with correlation coefficients of 0.34 (p \ 0.001) and 0.43 (p \ 0.001) and with the MCS scale with coefficients of 0.18 (p = 0.004) and 0.11 (p = 0.083) ( Table 3) . Furthermore, the DASH score correlated with the WOMAC, PF, RP, BP, and RE scores, whereas the WOMAC scores correlated with the DASH, PF, RP, BP, and RE scores.
In multivariate regression analysis, the DASH and WOMAC were associated with the SF-36 PCS scale, but only the DASH was associated with the SF-36 MCS scale (Table 4 ). In terms of the PCS, the DASH alone accounted for 19% of the variance and the WOMAC alone accounted for 24% (Model 1). However, the DASH and WOMAC together accounted for 26% of the variance of the PCS scale (Model 2). Model 3 stepwise multiple regression analyses revealed that the DASH, WOMAC, age, and sex were associated with the PCS scale (p = 0.001, 0.030, 0.001, and 0.041, respectively). These four factors accounted for 31% of the total variance of the PCS scale (Model 3). In Models 2 and 3, the WOMAC had a larger regression coefficient than the DASH. In terms of the MCS, only the DASH was associated with the MCS scale (p = 0.017) and accounted for 2% of the variance.
Discussion
Musculoskeletal complaints increase with age and considerably influence general health status, but the relative contribution of concurrent disabilities of upper and lower extremities on patients' perceptions of general health has not been well described. We determined whether two specific regional instruments, the DASH and the WOMAC, reflected patient perception of general health status measured using the SF-36 and determined whether general health status components are explained by upper and lower extremity disabilities.
Several limitations of this study deserve mention. First, the study was based on a cross-sectional cohort, which restricts our ability to determine the causal relationship between patients' perceptions of regional musculoskeletal status and general health status. Exploring the causal relationship would require considering complex biological and psychologic factors. Second, a considerable amount of variance in the physical subscale of the SF-36 remained unexplained. In terms of the SF-36 physical subscale, only 31% of total variance was accounted for by the DASH, WOMAC, age, and sex. However, we were unable to consider all factors that potentially could influence general health because of the sample size and cross-sectional nature of this study. Thus, other potential contributors to general health perception such as lower back or neck pain, headache, gastrointestinal problems, the level of physical activity, family or financial stresses, and education, which were not measured in the current study, also might contribute to general health status. Third, our cohort was limited to one ethnic population drawn from an urban area, which means their characteristics may not be representative of other elderly populations. Furthermore, the subjects were participants who did not seek medical treatment for their musculoskeletal complaints, which means that their personal characteristics (coping mechanism or depressive symptoms), associated health condition, and level of illness may differ from those of hospital-based participants [19] . The relative importance described is likely to depend on the relative severity of any underlying disease. Therefore, future studies should focus on particular patient cohorts with specific disability or disease to determine the concurrent associations of upper and lower extremity disabilities on general health. Finally, we used only two regional and one general health measurement. The findings reported could be explained by the relative properties of the DASH and the WOMAC, and using another tool may result in a different relative importance. Further studies using different tools should confirm our findings. We found the DASH and WOMAC scores correlated with physical and mental subscales of the SF-36 to differing extents. The strengths of correlations between the DASH or WOMAC scores and subscales of the SF-36 reported in previous studies have tended to vary with demographic or clinical differences (underlying disease), and the correlation coefficients between the DASH and PCS scale ranged from 0.50 to 0.78, whereas those between the DASH and MCS ranged from 0.04 to 0.62 [1, 3, 5, 24, 26] (Table 5 ). In addition, we found the DASH and WOMAC correlated with one another. The strength of this association could have been the result of the prevalence of degenerative musculoskeletal disorders such as osteoarthritis and rotator cuff disease in our cohort. In individuals older than 65 years, osteoarthritis of the knees or hands and rotator cuff disease are the most prevalent causes of musculoskeletal pain. A high prevalence of these degenerative musculoskeletal diseases has been reported [23] , and prevalence of concurrent upper and lower extremity pain in patients older than 65 years is reportedly greater than 40% [25] . Furthermore, musculoskeletal pain or disability is reportedly more prevalent [18] and more severe in women [8] , which concurs with our findings. This sex effect was not confined to a specific physical subscale but rather involved all physical components of the SF-36, DASH, and WOMAC. This sex difference could be explained by a higher physical vulnerability [30] or sensitivity to pain [31] in women.
Our data showed that upper (DASH) and lower extremity disabilities (WOMAC) were associated with SF-36 physical subscales. However, the WOMAC accounted for more variance than the DASH in the PCS scale in Model 1 (24% versus 19%), and the WOMAC had a larger regression coefficient (relatively larger importance as an independent variable) than the DASH in Models 2 and 3. However, only the DASH was associated with the MCS scale but accounted for only 2% of the variance.
We found that perceived general physical health is associated with upper and lower extremity disabilities, whereas perceived mental health is associated with only upper extremity disabilities to a small extent in a community-based general elderly population. Information on this relationship between regional musculoskeletal disabilities and general health status may help us in decision-making for treatment priority or in interpretation of the treatment outcomes in patients with upper and lower extremity conditions. 
